Conversion of adrenergic mechanism from an alpha- to a beta-type during primary culture of rat hepatocytes. Accompanying decreases in the function of the inhibitory guanine nucleotide regulatory component of adenylate cyclase identified as the substrate of islet-activating protein.
Adrenergic mechanism for phosphorylase activation was gradually converted from an alpha 1- to a beta 2-type during primary culture of rat hepatocytes. beta 2-Receptor-mediated cAMP generation was also much greater in 8-h cultured cells than in fresh cells. Incubation of hepatocyte membranes with [alpha-32P]NAD and the preactivated A-protomer (an active component) of islet-activating protein (IAP), pertussis toxin, resulted in the ADP-ribosylation of a specific IAP substrate protein (Mr = 41,000). This ADP-ribosylation diminished progressively when the membrane-donor hepatocytes had been cultured. The early diminution was interfered with by the addition of nicotinamide or isonicotinamide, a potent inhibitor of ADP-ribosyltransferase, to the culture medium. The decrease of the IAP substrate was well correlated with the potentiation of beta-adrenergic functions under various conditions of culture. beta-Receptor-mediated activation of GTP-dependent membrane adenylate cyclase was, but glucagon-induced activation was not enhanced by either prior culture of hepatocytes or prior exposure of membranes to the A-protomer of IAP. There was no further enhancement, however, when membranes from cultured cells were exposed to the active toxin. Thus, the IAP-susceptible inhibitory guanine nucleotide-regulatory protein is coupled to beta-adrenergic receptors in such a manner as to reduce the degree of activation of cyclase, and the decrease in this IAP substrate may be responsible, at least partly, for development of beta-receptor functions during culture of hepatocytes. Its possible relation to accompanying inhibition of alpha 1-receptor functions is discussed.